Characterization of the thyrotropin receptor-adenylate cyclase system in neoplastic human thyroid tissue.
Experiments were performed to determine whether the TSH receptor-adenylate cyclase (AC) system in benign and malignant thyroid neoplasms differs from the TSH receptor-AC system in normal thyroid tissue removed from the same patients. TSH binding and AC assays were performed using the same in vitro conditions. TSH binding was rapid, reversible, saturable, and hormone specific in particulate fractions from both normal and neoplastic thyroid tissue. A positive correlation existed between the equilibrium constants for [125I]bovine ([125I]bTSH) TSH binding and the concentration of TSH required to activate AC, suggesting that binding sites were coupled to AC in neoplastic thyroid tissue. Mean values for dissociation constants (Kd1 and Kd2), capacity (site 2), as determined by Scatchard analysis, and nonspecific binding (NSB) for the TSH receptors were lower in neoplastic thyroid. Some normal thyroid tissue appeared to lack a high affinity site, and some tumors lacked a low affinity binding site. Hormone specificities (bTSH, human (h) TSH, hLH, hFSH, hGH, hACTH, and glucagon) in normal thyroid and neoplastic tissue were virtually identical. hFSH, hACTH, hGH, and glucagon failed to inhibit [125I]bTSH binding or stimulate AC in either normal or neoplastic thyroid tissue, whereas hLH inhibited [125I]bTSH binding and stimulated AC, but required 10- to 100-fold higher concentrations than hTSH or bTSH. The specific binding and NSB of [125I]bTSH in both normal and neoplastic thyroid tissue was highest at pH 7.0 and lowest at pH 8.3. In contrast to bTSH binding, TSH stimulation of AC was lowest at pH 7.0 in both normal and neoplastic tissues and highest at pH levels of 7.5-8.0. TSH binding and TSH stimulation of AC activity were highest in the absence of NaCl and decreased progressively as the salt concentration was increased in both normal and neoplastic thyroid tissues. Increasing the sucrose concentration and, thus, the osmolarity of the system had a minimal effect on the binding of [125I]bTSH. Preincubation with ammonium sulfate did not significantly influence binding. Basal AC activity and the AC response to TSH were greater in neoplastic thyroid than in normal tissues. These studies demonstrate that changes in salt concentration and pH affect the TSH receptor-cyclase system in a comparable fashion in normal and neoplastic thyroid tissues. The discriminatory properties of the TSH receptor are also maintained in thyroid neoplasms. Thyroid tumors, however, have a higher affinity for TSH and display a greater AC response to TSH than normal thyroid tissue.